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916284 




50285- 15963 ■*) 
88. 2. 5^1! 



TTSTT 




..°JdEW(4*)34g/m* 



7\. ^^3H AAQ ^ 7l^o> : ^. ^ ]o] ^ o J/# ^ ^ 

t}. ZL ^-^^ o_^] : o1| ol b} ^o\) *]_o ^Ji* -f^s] ^EflS 

AHis.ei#^ ^sKr 7l<3#*] ^1^ Eij o)i SJL^^i , ^^Isl-^bI C-flolEl- 71^-^ 

^Al£l^ Aj- 7 ] 7]^^-xlo]jA-l dMEl- ^-^-^^.71- -7llAlDHS.eloflAi 

*1 E^7V# ^A^KH, Sr^rQ $\o)B} ^^2.7} *fl«£ -71] AH) 2. 21 ol| A-l E^i=. 

31 6 1^- 4^ ii# 7-11 AJ- §1-0:1 A o V 7l ^1-f-^V^m-f-El ££^1 zl)o]B\q. ^ 

*ll 71-s.^Vfe ^-^-^Ji7l- «fl«g- -7il a] oils, el on a] o-lH*l-*l 

^ «11^ 7l<^*HH U-HolEf ^^-^iL* ^#*K r l *H^£- OlolEl- 711 
a}.^ o]^- a o V 7 i ^Jf^-^^.Jf &1 ^i-lr^l el) ol EVi-1- *)-*|| 71^-^-g- -^30.3. ^cf. 



2. 4,5 
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£ ^2fl RAID 511^5^ 

2^ ^efl RAID 3]1jl5<^1 clloiEV *l^*f--g- ^«gs>7l cllolE} 

5. 3£r #efl.RAID efl^5 x2f S^rr RAID 5l^J= ^if El sL-?-^ 

5- 4fe l^^l °J ^*HH1 xt}^ RAID Al^Ejoi ^.^^l^^ 

[^^l^oMlt!-^^] 

it^Sr RA I D( Redundant Arrays of -Inexpensive Disks :<-">lS r RAIDe]-% v )^r 

££r 71 q#Al Al^EHloll ^ 5JO.S., ^S] zMo}B\ oJ/#S| ^-g- ^Al7l7l 31 
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3 #3*1 ^3 Aj^o. ^o o v^e)^-^( Central Processor Unit:o|Sr CPU^) 
Q *lJ±(sub) ^«fl ^Hr^- 2)5- VLSI ^-^o.^. CPU^l 

^ 7fl^r o]^- ifl&V <g^§^ S}-l|-7|- RAID A] ti_ Al^nfl 

RAID ^r^l^g- oi^iy x)q- a^^^ch) oicf. zl cfls. tfl 

SMHfe- RAID toel^ofl ^ <a^i4 A l-§-3| 0 ] ^(simulat ion)-°r ©l-g-3- ^-gr 
^ °}&*\ ^rt sloo), 7l<^oi|Ai^ t}o^ ^^-fr ^ 

tt^ ^#eHH °I^-t-&1 A r-g-s)ol £-o_u}- raids! 711 ^ ^U^r 1988M 

elcil^-o^ x-fl^o^ 2K V 4°H H-jtsi'd'H *)^£\ c &^. RAID °m£r °J# 

oV^l'jV ^.2. ^ajo] cflAj-o. gj.c d]^=l cl'Jfol^CHard Dish Dev i ce. ) ©1 . #71 
RAID A]^efloj ^ a^o ^^.3 c e |.oiji zj-z|-o|l cfloiEl-i- x)#sWi+ ^ 

Mel^(Striping) ^ cflolEl-l- 7}-*] C J ^ =1 .d] &) ^ (Mi rror ing) , =1| 3 E] 3 °1 




^ o}7] $m RAID A]^eflo. ^ %^X\^2\ ^ ^ *>*«:3 

ofl nj-ef 67V^1 3113^ ^2:5. -gr^^h zj- RAID all a ^S^l ^ 0]-g-^- ?V 

RAID 31^0 ; tllolE}^ a] 5]^ #^iic|^ ^ofl ^Ji v]+EL o]^] 

o}^°\ 3.^: ^o}*6\\ c-)]olE]-# -g-^H 

RAID 31121 ; c l £i ^ ^ ^-§-3^ c]^£L^ ^^-^1-71^ ^o.^ oi 

^m^l = fe u o V ^ 0 l^-. tt V^1 ^M^V £fr 

^^3. &&o) +)^*°\\*\ 50%?] Cl^H ^^V^-ol) A]~g-%v ^ o^cf^- c^o] 

RAID 31112 ; RAID 5fl*il^ ^^^1 ^ ifl & 

%o] raid 3]»J2°lt+. RAID 5)1*12^ cfl o] ef^- u}o]m. ^15. zj- c]^=l 

^ o)l olEf c]^=L o]<?.)o)| ^711^ ^a). 7)-x)ji oiq-. 

RAID ell "S3 ; Jin 1 -^! dM^l- ^IsL ^efoiti.^) oj-g^s)^ 

21] &1 E] C-l| o] Ef-b ce|-o|idoll X-| ^ C]_TL £ttrl- c] ^ =L ^tr£r S.€" °] 

cefoi^ofl 5)] <g (Fa i l)o] ^-^^oacHel-s *i*H ^sVJl 3])e^eI^ 

5 



afojti-i- A}-g-*Vo.5>i ^nf^o.^. *m cflo]Ef 3flolE( Data Rate)7]- IM^S. s\\ 

^7} oicf. RAID 3l*i3^7 nfl °- oflo|EV %$~&o) o_^-s) 

^-^(Application), tt^ ^ff&l , °] D l *] (Image Manipulation 

Processor )-f-<*l) ^>-g-^uf. ^ RAID 31^3^7 dME* ^ej (Long Data Block) ^ 

( Short Data Block) *d^l als-g-^oj ^o] oicf. RAID 31^3^ 

^(Redundancy)* ^«fl 2=e r °l ^}o)b\ ILZ}o]*q± £o) A>-g-*Vo.^ 

RAID sll'il ii^fe 3£ ^efo]ti.7l- tf^ ^Hsfl*l 

RAID 5l] , i4 ; RAID efl <g4*Ml >H ^ ^ 5-1 ^ cH| o| e> 7f = eH *-MH A 1 3)aV 

^^-£]t^ ^]o]b\ 5E*V ^^H^- ^a.S.i(Stripe.d Across)-*}*}. c])o]E>7 r 
^ 7r^*r°i 21 = (read) RAID efl^l^r ^SH" £r°l^(write) ^fl 

5§JiL7> =efolU.6|l aj|^-£|Ojo> S}7] nfl^ofl Al-g- n e |.o|uoll U] *]] 

3T| "go^cf. o]oi] icj-e]- RAID 2fl«g4fe efo|EAjJ-o] 7l|<d€ RAID efl«i5S. Ji-f£|Sl 

RAID 31^5 : RAID sl| »i5°l] a-] elM^r^- = eM*i o^o]©)] ^e^m o] 
33.i£)°l 2)1 e-1 E] cfl o] Ef efolEAl ^^-^^(BottleneclO-i: $Ml7l *1 

= e|-o]«.oi| ^^cf. RAID £1]^ 5°lHfe- "HJ e^Iea) st^e]-!- cfA] ?fl 

A];5].7l ^]«|| *i = E)-Oj H.ofl^ Efo] ESJ C|| O] Ep* Z\ = &V C«} 0> Erj-7] q]^-Ol) 

^2]C|-. ZLEiuf c-)|o|E r =S.*fl^ol 7}-^S>oJ sflQju}- c efo] H. 
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cflojEj. 7}*s-tfrr%. uJ-eM RAID 31^5^ -§- eIMe* 7]-lH) j£:n^o] jt^ ^ 

S5.ZL*jj (application program)^ 01°] Ej- el^ofl ^o] -^^^uj- sfl 

°1 ^* r o](array design)* ef^M^'^-i- $)n 7fl^o>^^ dMEr 71-SH1S. 

#£r M» olcf . t\}o}t} l-^^l Aj-ol^l- ^ 711 ^fl^ 

^3-4 -frJL^(Availibility)-g- A% *c 5U^. 2^<& RAID 5fl»i5fe ^-<^31 

o] c^V°l^(Non Array DeviceHI «1 «fl 7 r 3 , 2 0 l] A 1 7f*J- i^H^ -t^V oicf. 

g| E--j xj^B. o]%}°] ^Sf^M RAID 3l*i5 ^ «]-g-o. 

o)t} ^tb^r. o]g} £ i tflxl s. 3* t2&H RAID efl»g 53 

^S>7lS. ^cf. 

£ l^r ^Bfl RAID S.a1^V ^o.S. f CPU(2)fe <y#3 tH 

^(4)# -§-*}] E) c11olE]-# Tie #£-|(6) 

S. Sl^SM, -8-7} ^-t^^UHl <21£ ^E-l-e-](6)fe ^7} CPU(2)°U *fl 
o]s)u) a£ 7 ] CPU(2)fil- i?H (SCSI) ^1^(8) oil A — ^V°l — ^-|— .3. 

(o]sl- H.efo]u. DRe r ^-)(DRl~DR5)^V 0 l^ '11 # ^ *)) °1 E f* ^1 °H ^7^+ - A o v 7l ^H*^ 
^(8H] 91^ 'A H.eH>]J±(DRl~DR5)£- ^7] tlM#El(6)^ *1]<>]SH) Jl 

^E^^Ei^Ei ^^sl d]olEVl- 7] 41=. xllAl) al-c|-. 

£ 2^ #e)l HMD «H|»£5«>1H cfloiE]- ^Hl-g- ^«\7] 
ollAl^^i- ^AlfV ^.r^e ^j^E-l^^-Ei dl o] e> [ o] * ND(New Data)eV 



^l* cf^(H 2°]}*\t= t-)Jo]E># — — "e3 3°^ *+nr&-8-)3. upf^ 2]- = 3). 

ol^(DRl-DR5)^] ^ #a] ^ ^-g- ji^cf. ^ £ 2t ^ JELeKI*. 

(DRl~DR5)fe ^|Ef7} ^^-S]-^ ^1«1^(D)*^^- SflE^Bj^7l- ,^gfcr *fl^* 

^(P)-i- 5M-°-iM ^Ml-ei(6)2] *fl°l3Hl #7l Jl^^^b)..^^1 ND# 

S. 3-& f'Zfl RAID 31*15 RAID ^ ^ eij 0]] a-] ^ -?f 

^o] 5Jo]cf. £ 3-g- RAID Al^fiJ CPU(2)fe 51^ 

e^^B]S.-f-Bl xHl ol E> efol e ^a] £ ]o| CPU(2)^ lO^^l^l^i ^rS^*m 

^]aV^ 12^^15. ^*J^-cf. 12^?lHH CPU(2)fe #71 rfEi^JfEi ^ 

^ tHl 0} ND* ?d Ml- si (6)5. *1^ l^lG^HH ^Hlr&l (6)^r A ^ 

z}o]*o]} t^#s| cH]o]e]- 0D(01d Data)*} OP(OLD Parity)* a| = (re.ad)^ 18^ 31 

S, 18^ 31 <Hl^i tiMl-£l(6)^ e>7l 12}. 7 e vo] NPCNew Parity)^- 

^1#W 20*ct3lS. ^1*5^-4. 

np= opy odv nd, ( ^ £ «ll ej- *! c| -i- ^1 D l f &- ) 

°1^ 20,22^7jlo]]A-l ^Es.ej( 6 )^. ND $|. NP» si] 1 ?!- J= el- «>1 efo] ^$4. 

##^1" «r*r 7 ^°1 RAID 31 15 ^S-l- RAID A)^^jo|lA-l^ Ji^E^Bl 

5L-¥-3 ifl-s. cfloiEf ii ciioiEl- #^)ial eHetg^o] ^is]^ 7^^- 




o]^- *f-£\-7\ OLTP(On-Line Transaction Process i ng) ^ -t-S. 

&|^7fl M-B^cf. ^ ^ ^Mg efoj^o] ^ o. e|.o)E ^^js)^ ^-7] (i) 

^s). go] ops]. 0D# E.er°l^- ,0 fl'H XORCExclusive OR; ^r^«r 

jl zi e+a] NDSf XORt!:^ NP^f ND# sfl^ ^.efo] h.o]| ^-o] ^ ^ 0.3.^ 2«i^ 

2«1^ eM E-g-^-o.^ Ai-g. ^e]-oi ti.o]] ti]^ _2_tH sfl ^(overhead) 7> 3 
71] ^*ter -g-^l^H SUS^f. 

^-^H ^ ^3£r cflolEf ^cM?l7l $l*fl c-flo]^.^ 

ols]- aMgfi] U^aHW tc)-g- ^)Jf^ S.^-gr ^-2:^^ ^Ml^l ^ 

#3 A cMltr<>l £ ^ &*&^9l ^l^*V7l M-ErM" 

jf^vo} ai^. 7}-^ixH]7il *>^£ zlcIji ah^s) -Sl^I* 

^ ^ Si^ 7]^ ^ ^ofl cfl^. Aj-x-l)*}--^^^ ^S*©|-7lS 

S. 4^- «U ^Aloflo)| 14^- aflejE] -711a] eflo] (38)7]- raid 
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-g^^gS.^- ^A}^ ^jolcf. s. 4# ^rSio}^, A o V 7l RAID ^l^«J^r; 
RAID A]AEflo| ^«V^o] aflo^aj-g. CPU(30)2K °J#^B1^(32)^- 

^"7] CPU(30)^- #7l' CPU(30)£) ^H§H] ^^m^-^B]5.^-El ^ 

€ ell o] z]- =e}o| a. 0^31)0] (39) o]| ^g- zv =efol_H o} eflol ( 39 )o]l 

eWU^ dM*}* ^^s>fe ?d«£ : i(34)^, SCSI^^(36)# -f-«fi <#7] 

(34)^- ^^oj ^"71 ^ES.B)( 3 4)^ ajMsH) #7] 5L^E^^^^-!fEl *l^s} 

c-HojEl-sq- diojE]- ^.^iL(o]^ ^EH^e]-*}-)* ^ ^ *MI 

5(39)^4, : ^7l ^E^-E^( 3 4)<4 yj- = e^-o] «.(39)a>o] B^(36)«fl 

3fl5)E) ^^Sl-fe -711 ^ 1-5(38)5. ^t^h ®# ^^aHHI u}- 

€■ ^-7] zj- ^5>ol«.i-5(39)^ d]olEf ^ afl a] E] ^ ^ S |.e==. o|*fl 4^- 

2] -ir^o.^. ^^*Vt+. <M ^*M°fl *}^r z|- =e>olti. l~5(39)xr 

(Cylinder) aflS-CZero)-^ 3 ^Ji^ -g^SM s^e] 

^Ji ^-g-^cl-. o] trll aV 7] 5 l|e-llil^ii ^^-cgcaol]^. c-U o] e]- 7]- ^ss) 

SI**. 

£ 5fe °J *UMH] icl-S ul|olEl- £?l-o!E ^SjAjSj afl<H *f-5.« 

^0.5. o]t:} 5. 4 ^ £. 5-§- #2:©^ ^ *JAl«fl°H tcJ-E oJ|o]eV 

CPU(30)tt $.±E.%ft^3,*f-tf c-llo]E]-e]-o| e <*ijgo] ^3,3 40#7-U<>l] 
^J9_fV Ell^£L 3}-^(Task File)-!- ^tljole a)-?]* c^o]*,.!] lJ£2l 
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-i:3-§r ^R-SM ^«fl (Target Cylinder)* 3]*K3-afl*l = ^ 

+ _S.^ $1*1)^ 42^2. CPU(30)^r 423: eMU^: t\]o)^. 

ND# ^j=-i-&|(34)£. ojjp 443- ^S#ei(34)fe NP# ^^1 ^ 

«fl 0D# ^e^l-M- 1-5(39) 3.-^ sl^Kf 463:313. b^eI 

0P7|- ?1M(38)<>IH S]E( h i t )ij^7>-i- ^aJ-^c}-. 3^2}- 7flAl(38)ofl>H 0P7]- 
*lE#3(34)fe- 503:2113. *!WJL OP?} & 

-5.^ 483:3)3. ^ OP^f aflslBl^i.7V °>-g- ^ ^#£1(34) 

^ 483:3HlAi OP* ^el-oi «.oi]A] eIjels}^ -7ll a] Efloj-g--g- cflo] e a] 503:313. 
^1 =g tbcf . o]jf 50^ 7-11 oil a-] ^Ml-£l(34)fe 51 = $!: OP^f OD ^ ND* s}7] 2 
^ 7 J"^r 741^^^; rg-*ll a})S.£ NP-& 31 523:711 3. 

[*r«Hl 2] 

NP=OP^.OD^ND 

ej^-cj-. o]:f ^e-1-s^(34)^ 54 , 56^-^1 ^1 It^M^ ^fel S.-^-E] ND 
s]- Tll^ NP* *fl# s.e|-o|H.o|| ej-oi^rvi-jv >-.l uy-aio] oj ,0 A ] ofi o]] xz\% cflojE} ej- 

7 ^°1 *l]e-|£| 31a|# H.efoljifil- ?ditel4°l°H 

<£ ^0.3*1 BflE^^a. = lL^-# x|4Ji% t" Si-gr 21^ 3: 
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l] 

71^^*1 Al^Efloll olo^Ai, ' 

C-flojE). *H*-ofl ^^.t!r ^iL* ^EllS. 7l^-n||^1^ ojo] ^cd^ <£4t^ 

^■7] zj-zj-sj 71^^*1^ ^l^-lJL «fl^ 7] siskin ^-#^1 ' 
oil ^iil-^lr-i: *=Hr7lM *ll *1 # *1 $1- , ■ 

^o]E]-^-^-oll ^,0 *V Tfl^Sj-jI, ^l^v^l dHEl-^oll 

*lM#*l<>fl ^^S.^- ^l^o)-^ ^]^7l5. ^"^^-i- ^-'JJO.S. ©ffe 7]Q}#*1 

2] 

afll^oll Si^'H. A <M ^«>)7lfe- CI] olBj-i.)- d|oll=]. 4^^J17]- #7] Zj- 

7lH#*Hl 7^V£1<>1 ol^xl ^-Cl-SF^ ^lTT-gr 5L^€- ^)O.IiL f^fe 71 <>}*)- *1 A] 



3] 



2fll*<Ml &<>H. ^7) ^\°)^ ^H 1 ^ ^217> *i#sqsr 1-3 £r 

^ ^^D]o]|^ «-E] <3 4^0.3. /i^^.-g: ^-3°-sL §>fe 7)^^-^! Al^aj. 

41 

*fl3*<Ml &°H, A o V 7l 3]o]eV -S-^P-oll ^-2-3: ^§iLfe Afls. 5- cflolEl- ^H^ii 

^]4*oHl A o v 7l cqojE}- a-^-oii €-2-3: ^-SLxr cflolEl-, oi^ c-Uo] 

Effil- -S-^Ji ^ AflS.^- djolEl-^o) hJIe].^ fe el^ cgAl-ofl A>#^-a: 

^-^ o}$= 7|^^V^1 Al^Efl 

1 3 ^8" 6] 

dME)- ^-^ol| ^_o<£ ^jji* ^^£1 ^Ul|S 7j<>J olo] cg^d] <£4?** 

SLS. ^^JL ^^o]] c-Ho]El-# *l#Sl-fe- nl-^7llfil cll-g-^jo] 7lQj#*l 

7l^^*lS> Xllol7lo]l «^^£lfe. yllAlcflHallr-g; ^-t'lSV^ 71 <>J # A] 

^AHl2.^o|lA-l SI E & l. fe --/1-1- ^A>Sj.fe 31- 3} 31" , 
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4H 1 3 -£--§■ ^l^M A o V 7l iqj?.#*l3.^E] 31 o] Ef^ fj-9fl 7l^-5|-Jl, ^ 

#^ c-fl^m ^^^.7> *fl# 7ll*H1.2-5-HM S)H S >^) ^ 30. ^ ^Q^^ofl 
^ OlojE}- ^-#*>^ Dl]olEl- 7j]#s!;^- ol-i- # 7 1 4\ 

7] 

EflolE}- ^ofl ^_fi.*l ^ji* -g;3^ ^£115. 7l^^lSj ojo] eg <ti ofl <£^a] 
^^ul M-H^l <S«H1 ^|o]E]-# ^#o)-^ t}^p7l]<>] JI# tfl 71^^] 
fi]-, #71 Z}-^ 7l^#Al«2}- ^O] 7] ol] £^3^ -7l|AH)J2.Sm-g; ^1*}^ ^1 ^ ^ ^] 
Al^ajofl ololA-1, . 

^-^AlSL-^El ^E)^r cHlojEl- 71^-t^^cHl -g-^Sfa} Zj- 7l^#^lvH Afl3.£- 
dlolEl- ^^-^^ o]^^ 741^^ 

#71 cjjo^ a.^.^.sj^. ^J^Sl-71 $l*fl SlUg- 7l^#^Hl 71^ Cflol 

7l^#^ol)A-l 4=.^ D]|o|El- ^-?^Jl!--4 ^71 711 Al «11 «1S*|-^ 
Al]S. 5- C-l] Ol El- ^-^p-^^ 7-HAl-&l-al <?1 -L^l-xl^if E-l uflolEl-fll- #*|| Sfl'g- 71 

^#*lofl 71^-Sl-Jl, #7] ulJolEl- ^H-'Di±7l- #71 -711 Aj nllS. ^1 oil *)^}*) 

<5fl# 7l<>]#^ol]Ai dlolEf ^-g^l A||S.^- Ol|olEV ^H^JiL-i- 

7l]#Sl-J7 OH- «.#^S.«-E) C-l|o|E)-S'.l- 71^-Sl-fe 21-^O.S ^l^-'H ^ 
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